ABSTRACT Objective: HIV/AIDS patients stabilized on antiretroviral therapy have a greater loss of body weight, and therefore need adequate nutrition.The objective of this study was to correlate nutritional status, body weight of patients and CD4 cell count in HIV/AIDS patients stabilized on Highly Active Antiretroviral Therapy (HAART).
INTRODUCTION

Human immunodeciency virus (HIV) infection
represents a signicant global problem. The number of patients with HIV is increasing every year in underdeveloped countries. The HIV/AIDS epidemic has had a devastating impact on health, nutrition and overall socioeconomic development in people living with HIV/AIDS (PLHA). There is an urgent need for renewed focus on and use of resources for nutrition as a fundamental part of the comprehensive package of care 1, 2 at the country level.
Adequate nutrition is vital for health and survival of all individuals regardless of HIV status, which is attained through consumption of balanced healthy diet. Nutritional status is directly related to the immune status/function of an individual. The human immunity and the risk of opportunistic infections depend on food/ 3, 4 nutrition consumed by an individual . Irregular and inadequate nutrition represent an important precipitating 5, 6 factor in increasing number of HIV infected patients . To date, the study regarding effect of diet consumption in HIV/AIDS patients is limited in India. We, therefore, conducted this observational study to observe the HIV status on the basis of CD4 T cell count in subjects, who are consuming different types of food, micronutrients, macronutrients etc.
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MATERIAL AND METHODS
Study Design
An observational study was conducted among 28 HIV infected patients receiving HAART between February 2012 to September 2012 in ART centre of P.B.M. and associated group of hospitals, Bikaner, Rajasthan (India) and data collection was over till the completion of six months follow up of all patients in September, 2012. Patients were being treated with NACO supplied antiretroviral drugs, which does not include any protease inhibitor. The treatment strategy for all patients was inclusion of two Nucleoside Reverse Transcriptase I n h i b i t o r s a n d o n e N o n -N u c l e o s i d e R e v e r s e 
Ethical considerations
The study was approved by the Ethical Committee of S.P. Medical College, Bikaner. Each patient was given full information of the study and then written informed consent was obtained from the patients. Inclusion criteria were as follows: (1) 
Data Collection Tools
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Food/Nutrition assessment form and scoring system of 9 Healthy Eating Index (HEI) were used for data collection. The HEI was used to score the patients food intake. The HEI score is the sum of ten components, each representing the aspect of healthy diet. The HEI was modied for the purpose of the current study. 'Seven' components of the HEI were measured. Components one to ve measured the degree to which the subject's diet conformed to the serving recommendations for the ve major food groups i.e. grains, vegetables, fruits, milk & milk products, and egg/meat. Component six measured the total fat consumption as percentage of the total food energy intake and component seven examined variety in a person's diet. Each component of the HEI has a maximum score of ten and a minimum score of zero (on the basis of servings). The maximum overall score for the seven components is '70'. The HEI score above 56 represents 'Good Diet', between 36 and 56 represents a diet that 'needs improvement' and less than 36 represents 'Poor diet'.
Statistical analysis
Means and standard deviation (SD) were calculated for continuous variables. To analyze the nutritional status on the basis of CD4 count and body weight, Paired t-test was employed. The difference between the initial and nal CD4 counts and difference between initial and nal body weight were analyzed by Paired t-test. The p value of less than 0.05 was considered as statistically signicant. All statistical analysis was done by using MSTAT Software.
RESULTS
A total of 28 patients stabilized on HAART were followed up monthly for six months. The mean (± SD) increase in CD4 cell count and Body Weight was 80.57±138.57 3 cells/mm and 0.678±2.625 kg respectively. The increase in CD4 count and body weight was insignicant by paired t-test (p>0.05). (Table 1) According to HEI scoring system, the mean HEI score of grain consumption was 8.44 (Highest). The total fat score was 5.75 (second highest), vegetable consumption was 2.14, milk and milk products consumption was 2.36, fruit consumption was 0.84, egg/meat consumption was 0.17 ( Figure-1) .
Fig.1: Healthy Eating Index : Compoment Mean Scores of the Patients
DISCUSSION
Nutritional status affects the immune system of an individual. Malnutrition impairs the immune system, suppressing immune functions that are fundamental to protect the host efciently from HIV infection. Malnutrition may potentiate the effects of HIV infection. The presence of malnutrition may interfere with ART treatment which is the bed rock of AIDS management. The mean variety score was 5.08, indicating that the patients did not consume adequate variety of food on a daily basis. The mean score of 27.7 for the patients as a whole indicated that the majority of the patients had a poor HEI and nutritional status was poor. The result of present study showed insignicant increase in CD4 cell count and body weight. Nutritional status was poor according to food/nutrition assessment form and scoring 10 system of HEI. The mean HEI score in South African study was 28.24 and our study presented HEI score of 27.7. The body weight in both the studies was also found to be insignicantly related to effect of consumption of diet. But in contrast to our study, that showed insignicantly rise in CD4 cell count and South African study showed a statistically signicant rise in CD4 10 cell count .
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The present study was supported by Williams BS et al as they demonstrated the effect of diet consumption on the immune status of people living with HIV/AIDS and observed a direct and positive correlation between nutritional status and survival of HIV patients. Furthermore, the present study was supported by World Health Organization (WHO) nutritional recommendations for HIV infected individuals that emphasize the critical role of good nutrition for the health and survival of patients regardless of Nutritional status in our study has been shown to predict survival rate in adult with HIV after adjusting for CD4 count and other secondary events. This nding is an agreement of nding 12 of Melchior JC et al. The study results were shown concordance with Kaiser jon D. et 13 al study as they found positive impact of food/nutrition. Micronutrient supplementation can signicantly improve CD4 cell count reconstitution in HIV-infected patients taking 13 HAART . In this study CD4 cell count was increased insignicantly because nutritional status was poor as per HEI score and food/nutrition assessment form and patients were from low socioeconomic group.
LIMITATION OF THE STUDY
Owing to a small study group, the results of present study may not be applicable on general population suffering from HIV/AIDS.
